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SYMBOIS 

_.. The..systempf.&es usgdfor the~,prese;ntation of the data, together 
with an indication of the positive forces, mdm&its;'ahd'arigles,“% . . 
presented In figure 1. Pertinent symbols ere defined as follows: 

lift coefficient (Lift/qA) 

.drag coefficient (Drag/PA) 

% 

‘c, 

‘c, 

% 

Q 

lateral-force coefficient (Lateral force/qA) 

pitching+6nent coefficient (Pitching timeM/q2A) 

yawinvment coefficient (Yawing moment/q2A) 

rolling-moment coefficient (Rolling moment/q2A) 

dynamic pressure, pounds per square foot 

P 

v 

A 

2 

a 

If 

air density, slugs per cubic foot 

free-stream velocity, feet per second 

maximum cross-sectional area (0.223 ft2) 

maximumbody diameter (0.533 ft) 

t ‘!I tj 
$ 
:‘I 
1;: < ? d 
t ‘. 

iI 
/! 

I 

i 

Y 

‘“8 

angle of attack of missile center line, degrees 

angle of yaw.of missile center line, degrees 

angle of horizontal tail deflection, degrees 

I 

y 

MCDELANDAPPARA!P& 

The fullaize model used in these tests was designed and 

i; ; 
constructed for uncontrolled flight tests. For the tunnel investi- 

3' - * ~.~~~~ .-.-Lgtitian,..the .prop~L&jpneouipment and control equipment were removed. v -~ )N!.t '.re.r.i es. . . . .‘ ,f: . . 
i 

A sketch of the mdel, with prticsp&. &g&gl.s";.i-&.-"z~mT6-d ,m,. thB' .,. 
T - 
$' 

tunnel on the vertical support, strut, is presented in figure 2. 
f I' " :. ,. 

.: 

8.. ., 

, 1.111111 I . I I I I I I mm I 1.1 11m.1111111. 



I@ ~~ 

f 

‘1’ 

#i ; !L, 
p.: 

$I ,; 
-0. 

‘?,. 
r! : 

+;.: 
-A 0 4 3’, ‘,a* 
..t 
f. : 
%  0. # .a 
I 

: 
‘i. 
r 
i 

1 

g’ i 

I!, 

1’ 

I 
$, 

*a:-; u 

f- :,, 

.I . 
. ,.. ” 

NACA TN No. sLgx8 3 

For tare tests, a dm fairing, similar & dimensions to the 
streamline fairing on the vertical support strut, was mounted from the 
ceiling in the same plarie as that of the support strut. A wood dummy 
strutcsupport fitting was mounted on top of the missile and extended 

.'-" "is$$$&SBi&tblf 3.-'?nches- into the -.dummy fairing.. ,. ...i. ..,., _, __ ., _. i. ,, 

TIt?msANDRIx3uLTs 
. .; 

,: For the test,through en angle of yaw of:Co to'l&I' at an 'angle of 
attack of O ", the tunnel dynamic pressure, q was maintainedat a value 
of 180 pounds per square foot, which corresponds to a Machn$.t@er 
of 0.36. Because of difficulty encountered when"obta;ini& tares at 
a q of 180 pounds per ,square foot, subsequent tests were,made at 
a q of 159 pounds .per square footwith a Corresponding-Mach number 
of 0.33. 

Inasmuch as the model was a full-size flight missile, the test 
Reynolds number at any specific Mach number was approximately the 
flight Reynolds number for that Mach number. Based on the maximum 

: missile4ody diameter of 0.533 foot, the Reynolds number for a Mach 
nUniber of 0.36 is approximately 1,280,OOO. The Reynolds number for a . . 
Mach number of 0.33 is l,lgO,OCO. 

Force and moment coefficients presented in this paper are believed 
to be accurate within kO.03 and fo.l, respectively. The degree of 
accuracy is based on the inherent accuracy in the tunnel balance system 
and on the dimensional and angular accuracy maintained in the model 
installation. The accuracy of these data is not as good as usual for 
this type of tests because the tunnel setup was planned for measuring 
forces end moments at large angles of yaw and was completed prior to 
request for data at small angles of pitch and yaw. 

The general aerodynamic characteristics of the missile are 
presented in figures 3, end..&, and the effects of 'deflection of the 
horizontal tail surfaces on these characteristics are presented in 
figure 5. 

The data indicate for angles, of ,yaw of +Y",'Oo, and 5', a neutral 
or unstable condition for an angl&f-attack range from 8’ to Go. 
Although the breaks in the pitch curve d.n this range are of a,magni- 
tude equal to or less than the expected-over-all accuracy of these 
data, cross plots of Cn egainst \Ir further substantiate, the trend 

* towa;rd,.insteb&ldty~ q the 8’ to 12' raw*, as do several other cut-v** 
of incomplete data not presented iii: YZWs"paper;- 9 et*. .*h -..~v"<~.~..~- . -. . . , ._~ I. 

,- 
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,6- 
: An unstable condition is also indicated for an angl-f-attack 

. 
b.. range of 40’ to 50°, after which the missile is essentially stable 

. *i through a pitch or yaw range to approximately 120' where it becomes 
,(I ..C...l. .,. .unstable,,r$rema~ns, so.through the 180 or reversed flight range. 

F 
i 
( 
) 
L 
j 
?’ 
;i 
, 
b 
1 $ 

$. 
84 

I % 
I: : 

% 

1) 
;: 
a’! 

I 
.$ 
i : ; 

;q y. ‘).. 

i 
y! 

;: ;,.. 

$. ; 

!. 
I ‘.: 

.i 

a+... . 
: . 

j;y - 
;$ 
$‘- 
,!.. -* 

,;i 

. ,  , .  .  .  .  .  :- . , .A:. ,_ 

The abbreviated tests made to determine the effect of horizontal 
tail deflection on the aerodynamic characteristics of the missile 
(fig. 5) indicate large incremental increases in negatfve pitching 
moment and positive lift with positive tail deflection. 

Inasmuch as this model is symmetrical with respect to the hord- 
zontal and vertical reference planes, the variation of CL and Cm 
with a and of $ snd Cn with Jr is presented in figure 6. The 
curves.of figure 6 have been adjusted to indicate zero moment at O" 
angle of attack and yaw and the size of the symbols used in plotting 
is indi&ative of the relative accuracy of the data. Discrepancies 
between the two curves c& be attributed to misaltiement In the air 
stream or in the model end to difficulty in obtaining true tares. 

Langley Aeronautical Laboratory 
National Advisory Committee for Aeronautics 

Langley Air-Force Base, Va. 7Ywi,&4)3, 
Harleth G. 'Wifey 

Aeronautical Research Scientist 

Approved:& Qm * 
a- Thomas A. Harris 

Chief of Stability Research Division 
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